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7777777 7 I i = T M PP 5 At g S 55 -_—— — gt e o e e Y
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7777777777777777 i e e i st s gyt —— = - m—— ::77777_777770
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40
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30:1 ENVIRONMENTAL ! SERn
RESTORATION SLOPE\ EASE. EXISTING GROUND 20
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7777777777777777777777777777777777777 - e
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350 -225 -200 -175 —150 —135 —100 —75 -—50 -—25 0 25 50 75 106 125 130 175 06 90
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40

30T ENVIRONMENTAL

RESTORATION SLOPE\

STA 30+00

PROPCSED LEVEE LANDSIDE 40

PERM.

TTE EA‘SE.TTE /EXISTING GROUND 0

______ g B . S Tl > 72 —h — P il R = 0
\ DEGRADE SURFACE -10
ESTIMATED BAYMUD DERTH —20
-850 -225 -—200 -175 —150 -125 —100 -75 -50 25 0 25 50 75 {00 125 150 175 200_‘30
STA 31400
40
PROPOSED LEVEE LANDSIDE
3001 ENVIRONMENTAL SERY 30
RESTORATICH SLOPE\ EASE. EXISTING GROUND 20
: ToE TCE
= - 10
********** P e ey Y e i il ST p— —— e e B B E— L
\_ DEGRADE SURFACE -10
ESTIMATED BAYMUD GEPTH —o0
—350 -295 —200 -175 —150 —125 —100 —75 —50 25 0 25 50 75 100 125 150 175 200_30
STA 32400
40
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30:7 ENVIRONMENTAL et 30
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T 10
__________ L e = & e R g gt et e e |
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-850 -225 —200 -175 —150 -125 —100 -75 -50 —25 0 25 50 75 {00 125 150 175 200_‘30
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STA 36+00
40 40
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STA 41400 ==
£
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20 30:1 ENVIROMMENTAL, PERM 30
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3 - TOE TCE Sheet
; ks / ‘ ‘ ‘ 10 reference
5 o e = e e e R S S PR — S e 0 number:
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STA 48+00
40 40
WATERSIDE PROPOSED LEVEE LANDSIDE
30 30
20 EXISTING GROUND 20 US Army Corps
10 10 o G;r;:fllgsir;stb\c
) sy g g s P s ey A Sy g 2o T ——— e =0 \_)
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10 | | 10 .
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STA 54400
;g WATERSIDE PROPOSED LEVEE LANDSIDE ;g
20 PERM. 20 i —
EASE. My LOrps
10 TOE TCE EXISTING - EROUND 10 af Engineers
Son Franslsco Distric
o] 0
e e e e e L LT e, — T e — = - — == P =k P s By =
-10 \ —10
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-10 3] -10
DEGRADE | SURFACE &
—9p ESTIMATED BAYMUD DERTH —20
—-30 —450 —425 —400 -375 —350 —385 —300 -275 —250 -225 —200 —175 —160 —126 —100 —75 —50 —25 0 25 50 75 100 125 150 175 200_30
STA 56400
40 40 =
WATERSIDE PROPOSED LEVEE LANDSIDE B
30 30 5
20 EXISTING CROUND 20
10 10 ( )
0 = g g i P Fr—— === e~ . et B g, e e g e e ===——0 = s
-10 \ e -10 =t
DEGRADE | SURFACE 5 s |®
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30 —450 —425 —400 -375 —350 —385 —300 -275 —250 -225 —200 —175 —150 —125 —100 —75 —50 —25 0 25 50 75 100 125 150 175 200 30 3 |5 |5 gLl
24 |25 |5 (228
.
Ex
X B R
STA 57400 ER I R
40 irersioe PROPOSED LEVEE Lenosioe 40 25 |eE (2 [55
30 30 K |Ax |8 |du
PERM. w———
20 EASE EXISTING GROUND 20 T
10 T 10 ¢ 4
\ £ 8
Oog=n === S g B e e B i i e A - - = - — e — [mpm—— 0 E = z 87
-10 \ i -10 TLE | 2.5
—20 ESTIMATED BAYMUD DERTH DEGRADE | SUREAGE —20 wBE | EEC
] T N
-30 -30 w22 | 2 g
—450 —425 —400 -375 —350 -325 —300 -275 -—350 -225 -200 —-175 —150 —125 —100 —75 —50 —25 0 25 50 75 100 125 150 175 200 Sls | g ®
SsE £
8.5 -
G2 g
-] g5 9
B éf
-4
STA 58+00 | 8/
gg WATERSIDE PROPOQSED LEVYEE LANDSIDE gg f \
PERM. o
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-10 o —10 228
—20 ESTIMATED BAYMUD DEFTH DEGRAREHSUREACE —%0 e B
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4
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STA B0+00
40 WATERSIDE PROPQSED LEVYEE LANDSIDE 40
gg PERM. gg
e EASE. = EXISTING GROUND
10 | | | 10
O T —r P S (PR S RN P S [ S S i Ep——— == el % = . e e e I =0
-10 _\ —-10
—20 . ESTIMATED. BAYMUD. DEPTH . DEGRADE SURRARE —o0
=30 oo s 400 -375 —350 325 300 —275 —250 -225 200 175 —153 —125 —100 -75 S0  —25 0 25 50 75 106 125 130 175 05 90
STA B1+00
40 irersioe PROPOSED LEWEE Lenosie 40
gg [ [ PERM. gg
Top EASE [op ~EXISTING GROUND
10 | \ | 10
L g gt O i A g p—— == e ps e s g e g —I_—¢o
g— == P— —= i — \_ %o
—20 ESTIMATED BAYMUD DEPTH DEGRADESUREREL —920
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T 15
— — — T - 7:7770
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=30 s T4z —aco 375 30 335 300 275 _as0 225 200 175 —158 —125 100 —75 80 98 0 25 50 76 o6 125 1s0 175  sos 0
STA B63+00
40 40
3y WATERSIDE S| CERNGETAL PROPOSED LEVEE LANDSIDE
RESTGRATION SLOPE PERM.

20 Top EASErop EXISTING GROUND 20
10 \ | 10
I i e Lo e S L o e s e e e e e e = T e e 0
-10 \_ DEGRADE |SURFACE -10
-20 ESTIMATED BAYMUD DEPTH —-20
=30 oo Tz aoo —375 —3s0 335 300 —275 —asn -235 —200 175 —158 —125 —100 —75 —so -5 0 25 50 75 o0 125 130 175  sog 20

STA B4+00
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0 PERM. 36
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T 10
. e e S 7 ] W =0
—19 \ DEGRADE |SURFACE —10
=20 ESTIMATED BAYMUD DEPTH —-20
=30 oo Tz —aco 375 —350 335 300 _275 _2s0 -225 200 175 —150 —125 —100 —75 80 95 0 25 50 %5 o0 125 1s0 175 sog 0
STA B65+00
40 irersioe PROPOSED LEWEE Lenosie 40
gg PERN. gg
_ . g EASE EXISTING GROUND
10 | \ | 10
O S e S o T e B E e e e = ¥ e 0
—-10 \_ DEGRADE SLRFACE -10
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30 _jso s 400 -375 350 325 —300 -275 —350 225 200 —175 —150 —125 —100 75 80 25 0 25 50 75 106 125 130 175 06 90
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STA 66+00
40 ~itersine PROPOSED LEWEE tanosipe 40
30 PERM 30
20 EASE. . EXISTING GROUND 20
10 | ‘/ 10
- 1 —— —_— 0
-10 =T - \_ DEGRADE SURFACE -10
-20 i ESTIMATED BAYMUD DEPTH —20
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—40 —40
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] / 10
-
L O R I S O I 0
10 —— — = - ——tr —— o = - it . - - 10
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EXISTING UTILITY INFORMATION

South San Francisco Bay Shoreline Study September 29, 2011
Reviewed by: Sergio Jimenez, PE
Prepared by: Daniel Teak, EIT

1.0 Introduction

Under task item 3b from the Schedule of Services for South San Francisco Bay Shoreline Study
dated 17 May 2011, the contractor is required to gather utility data that may be impacted by the
project. The following utility information is a preliminary accounting and summary of the
existing utilities in the project area that may be impacted by flood risk management features.
Following identification of the NED/NER and Locally Preferred Plan, more focused utility
surveys and site visit will be conducted to update the technical memo.

2.0 Sources of Utility Information

Multiple sources were used to gather information on existing utilities in the project area. They
are listed and described below:

e Water Pollution Control Plant (WPCP) GIS Database — HDR was provided with a GIS
database from the City of San Jose. The database included descriptions and locations
of underground utilities operated by the WPCP. This information has been
summarized in Tables 1A, and 1B (Attachment 1) and has been mapped in Figures
1A, 1B, and 1C (Attachment 2).

e (City of San Jose Utility Database (https://cpms.sanjoseca.gov/emap/) — This website
was recommended for use for as a preliminary accounting of utilities. It consists of
maps showing location and use of existing utilities. The information gathered from this
website has been summarized in Table 2 (Attachment 1) and mapped in Figure 2
(Attachment 2).

e Aerial and street level photography — A series of aerial and street level photography
was used to identify approximate locations of utilities not identified by either of the
previous databases. This information has been summarized in Table 3 (Attachment 1)
and Figure 3 (Attachment 2).

USACE SPD 1
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3.0 Existing Utilities

In total, there are over 80 known utilities that may be impacted by construction of flood control
features. Utilities operated by the WPCP comprise of a large portion of the existing utilities
potentially impacted. The majority of the WPCP’s 61 known utilities in the project footprint
are sited along both sides of Artesian Slough between the WPCP and the Don Edwards Center.

A PG&E owned power line runs south through Pond A18, crosses Artesian Slough, and runs on
the southern side of Grand Blvd. Storm drains, sanitary sewers, and other utilities potentially
conflict on the west and east side of Alviso and along Grand Blvd.
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Table 1A: Plant Pipeline Utilities

© O N o O B W NN =
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o

—_
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40

41
42

43

44
45

Buried. East of Artesian Slough, just north of plant
Buried. East of Artesian Slough to proposed tide gate.
Buried. East of Artesian Slough to proposed tide gate.
Buried. Discharges on east side of Artesian Slough
Above Ground, At southern tip of Artesian Slough
Above Ground, At southern tip of Artesian Slough
Buried. Discharges on east side of Artesian Slough
Buried. South of Artesian Slough.

Above Ground. South of Artesian Slough.

Above Ground. South of Artesian Slough.

Floating on Water at northen end of eastern side of artesian
slough

Buried. West of Artesian Slough, next to North side of Zanker
Road Landfill

Buried. Along West side of Artesian Slough

Buried. Along East side of Artesian Slough

Buried. Along East side of Artesian Slough

Buried. Northern on east side of artesian and facility
Buried. Northern on east side of artesian and facility
Above Ground. South of Artesian Slough.

Floating on Water, ties into 2, 3, or 15.

Buried. Along East side of Artesian Slough

Buried. At southern tip of Artesian Slough

Above Ground. At souther tip of Artesian Slough
Above Ground. At souther tip of Artesian Slough
Buried. Dischargest on southwest side of Artesian Slough
Buried. Discharges on east side of Artesian Slough
Above Ground. South of Artesian Slough.

Above Ground. South of Artesian Slough.

Above Ground. South of Artesian Slough.

Above Ground. South of Artesian Slough.

Buried. Southeast of Artesian Slough

Above Ground. At southern tip of Artesian Slough
Buried. Dischargest southeast of Artesian Slough
Above Ground. At southern tip of Artesian Slough
Buried. At southern tip of Artesian Slough

Above Ground. South of Artesian Slough.

Buried. South of Artesian Slough.

Buried. Nothern on east side. Connects to 11.
Buried. Just north of treatment plant

Buried. south of Artesian slough

Above Ground. Runs north south to southeast of artesian
slough

Above Ground. South of Artesian Slough.
Above Ground. South of Artesian Slough.

Above Ground. Runs north south to southeast of artesian
slough

Buried, To Southeast side of Artesian Slough
Buried, To Southeast side of Artesian Slough

6"
4

77" x 121"

1
1
84"

g"

g"

15"
16

STL
PVC

RCBC

PVC
PVC
RCP

DIP
DIP

PVC

RCBC

PVC
PVC
PVC
PVC
PVC
DIP

PVC
PVC

STL
STL
RCP
RCP

DIP
DIP
DIP
DIP

PVC
DIP
DIP

DIP

DIP
DIP

DIP

PVC
DIP

Storm Drain
Sulfur Dioxide Solution
Sulfur Dioxide Vacuum

Plant Effluent

Sodium Bisulfite Solution
Sodium Bisulfite Solution
Plant Effluent
Recycled Water
Recycled Water

Recycled Water

Sulfur Dioxide Vacuum

Storm Drain

Sodium Bisulfite Solution
Sulfur Dioxide Vacuum
Sulfur Dioxide Vacuum
Sulfur Dioxide Vacuum
Sulfur Dioxide Vacuum

Recycled Water

Sulfur Dioxide Vacuum

Sulfur Dioxide Vacuum
Recycled Water
Sodium Bisulfite Solution
Sodium Bisulfite Solution
Plant Effluent
Plant Effluent
Recycled Water
Recycled Water
Recycled Water
Recycled Water
Recycled Water
Recycled Water
Recycled Water
Recycled Water
Recycled Water
Recycled Water
Recycled Water
Sulfur Dioxide Vacuum
Recycled Water
Recycled Water

Recycled Water

Recycled Water
Recycled Water

Recycled Water

Sodium Bisulfite Solution
Recycled Water

In-Use
In-Use
In-Use
In-Use
In-Use
In-Use
In-Use
Abandoned
Abandoned

Abandoned

In-Use

In-Use

In-Use
Abandoned
Abandoned

In-Use

In-Use
Abandoned

In-Use

In-Use
Abandoned
In-Use
In-Use
Abandoned
Abandoned
Abandoned
Abandoned
Abandoned
Abandoned
Abandoned
Abandoned
Abandoned
Abandoned
Abandoned
Abandoned
Abandoned
In-Use
In-Use
Abandoned

Abandoned

Abandoned
Abandoned

Abandoned

In-Use
Abandoned

321.1
358.0
483.4
496.3
6.5
7.1
492.9
2.4
1.7

2.1

26.5

26.5

2,7112.7
2,614.3
478.2
6.5
1.6
6.4

31.1

2,665.3
29.1
8.8
9.1
487.0
297.6
4.7
44
4.7
28.8
29.5
15.1
71.4
12.2
70.9
7.4
30.6
447
177.3
165.8

174.8

11.5
8.0

167.3

918.4
418.7

Originates from SO2 Bldg

Flexible PVC Hose to Sulfur Dioxide Induction Unit located in Outfall
Channel

Flows to Outfall Stormwater Pump Station, gates closed. Can flow to
Artesian Slough.

Terminates at Plant Outfall Channel
Cut and Capped in 2010 as part of Alternative Disinfection Project

Flexible PVC Hose to Sulfur Dioxide Induction Unit located in Outfall
Channel

Abandoned in 1975

Unable to find Record Drawings for this pipe. Likely goes to the Outfall

5 [ e [ e [ o] 2] 5 [ |

X X X X X X X X X X

>

>

<X X X X X X X

X X X X X X X X X X X X X X X X X X X X X

< X



46
47
48
49
50

51

52

Buried. Northern on east side of artesian. Connects to 19.

Buried. From facility at plant connecting to 48.
Buried. Burried, connects 47 and 25.

Bured. Discharges South of Artesian Slough
Buried, along spreckles, Los Esteros, and to plant.

Buried. Runs north out of plant

Buried. Runs east-west in front of plant.

Note: '--' indications unknown or not provided.

1.5"
84"
84"
48" X 76"
84"

4

10"

PVC
RCP
RCP
ERCP
RCP

PVC

ACP

Sulfur Dioxide Vacuum
Plant Effluent
Plant Effluent

Storm Drain
Plant Effluent

Sodium Bisulfite Solution

Force Main

In-Use
Abandoned
Abandoned

In-Use

In-Use

In-Use

In-Use

42.8
87.2
20.7
606.0
79.9

66.7

City of San Jose
Department of Public 5,656.4
Works

Terminates at Outfall, ran through former 6" SDV pipe when crossing
under Los Esteros Rd

< X X X X X



Table 1B: Plant Electrical Utilities

Haptbel “m renath “

8

9

Buried, along east side of Artesian Slough
Buried, south of artesian, along front of plant
Buried, front plant to 2

Buried, from plant to 1
Buried, along west side of Artesian Slough

Buried, from to south of Artesian

Buried, between 1 and 9 around structure at proposed tide
gate location on east side of alviso slough

Buried, along east side of Artesian Slough

Buried, along east side of Artesian Slough, north of proposed
flood gate

Note: '--' indications unknown or not provided.

24"

7

on

In-Use
In-Use
In-Use

Verify if Abandoned

Verify if Abandoned

Verify if Abandoned

Installed

PG&E

PG&E

PG&E

2,998.3
256.3
194.4

480.5

1,560.7

369.1

80.0
658.1

684.8

Electrical supply to now abandoned SBWR
Pump Station

Electrical supply to Outfall Stormwater
Pumpl/Lift Station

Electrical Supply to CSC Chlorine Station

Electrical supply to A18 Weir

» [ 5 [ o [0 [ 2 [ o [ & |



Table 2: City of San Jose Utility Map

Running North-South between Ponds A15, A13, A12, and Pond
A16, NCM, and Alviso

2 19,20 Running East-West through NCM crossing through Grand Bvld Railroad
Crossing RR from NCM to Alviso Slough, and north of city

Railroad

g ik (multiple potential crossing of levee alignment) St
4 19D Crossing Spreckles Ave north of City Storm Drain
5 5,20 North South through Pond A18 and into WPCP area Power Lines
6 20 g:gr:;f:;% t;)c;:gs\t\;erelip;sa (gmious), crossing Artesian Slough, Power Lines
7 20C Crossing Grand Blvd just south of Los Esteros Storm Drain
8 20CSS  Along Spreckles connecting to Grand Blvd Sanitary Sewer
9 20CSS  Along Grand Blvd, from RR to Essex Sanitary Sewer

Note: '--' indications unknown or not provided.

in-use

in-use

in-use

in-use
in-use
in-use
in-use
in-use
in-use

PG&E
PG&E

~5000'

~5000'

~550'

~100'
~6000'

~6000'

~100'
~1800'
~3300'

Required Modification

X
X X X X X
X
X
X X X X X
X X X X
X
X
X



Table 3: Aerial and Street Level Phtograph Utilities

e | e | e e o | | e e T
| A | B | c | o | 2 | 3 | 4
X

1 Grand Blvd, to south of Don Edwards Utility Access / USA

2 Grand Blvd, to south of Don Edwards Utility Access - - - - X

3 Grand Blvd, to south of Don Edwards USA - - - - X X X
4 Grand Blvd, to east of RR Utility Access X X
5 Grand Blvd, to east of RR Utility Access X X
6 Grand Blvd, just west of RR SS MH X X
7 Grand Blvd, near intersection with Los Esteros USA X X
8 Grand Blvd, near intersection with Los Esteros USA X X
9 Grand Blvd, west of intersection with Los Esteros Utility Access X X

Note: '--' indications unknown or not provided.
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5 AUGUST 2011

PROIJECT: South San Francisco Bay Shoreline Study

SUBJECT: Geotechnical Support for Alternatives Evaluation and Plan Formulation

Background

The Geo-Sciences Section of the San Francisco District of the Army Corps of Engineers (SPN) has been
tasked with providing geotechnical input that will be used to develop cost estimates for various project
alternatives as part of the plan formulation process. This memorandum is intended as an interim
document that provides general guidance in schematic plan an alternative development. Itis
anticipated that additional geotechnical consultation may be required at various times during the
alternative formulation process to support alternative designs and evaluation. This memo is intended
to provide consolidation magnitude and time-rate settlements for various foundation bay mud and fill
configurations.

Documents that have been relied upon in preparation of this memorandum are:

e Geotechnical Engineering Appendix in support of the Feasibility Scoping Meeting (2010). This
document includes geotechnical investigation, laboratory testing and engineering analysis of the
outboard levees performed by Geomatrix (under contract to the California Coastal Conservancy)
and by SPN Geo-Sciences, geotechnical investigation and laboratory testing of the inboard
levees performed by Geomatrix(under contract to the California Coastal Conservancy, 2010) and
engineering analysis performed by the SPN Geo-Sciences Section.

e Conceptual Design information provided by the Santa Clara Valley Water District, in a June 28,
2011 email.

Scope of Work of Memorandum

A brief discussion of geotechnical needs for the current conceptual feasibility analysis was provided in a
June 17, 2001 email. Six (6) items were proposed by Geosciences as tasks that would assist in the
development of better project cost estimates for feasibility level planning and design. The tasks are
summarized below:

1) Estimate settlement vs. fill height for various levee fill and foundation conditions

2) Estimates settlement rate for various fill and foundation conditions, including discussion of ways
to increase rate of settlement, as appropriate.

3} Estimate maximum fill heights that could be placed at one time without overstressing the
foundation soil for various fill height and slope configurations.

4) Typical fill specifications for levee fill.

5) Narrative discussion of geotechnical construction concerns for the proposed alternatives.



6) Narrative discussion of geotechnical concerns/considerations for proposed environmental
earthwork.

This memorandum is intended to address items 1-6, above. This discussion is prepared in a DRAFT
and INTERIM format and is provided to the PDT team (USACE and non-federal sponsors) for review
and comment. After comments, this document will be submitted for District Quality Assurance
review. The analysis, recommendations and other conclusions presented in interim technical
memoranda are intended to be compiled in a geotechnical report appendix for the next major
planning milestone (Alternatives Formulation Briefing).

Figure 1 - Contours of Bay Mud Thickness

Task 1. Settlement Estimates

The project area is underlain by approximately 0 to 40 feet of marine soil deposits, locally known as Bay
Mud. Bay Mud is generally normally consolidated, highly compressible and very weak clayey/silty soil.
Bay Mud is commonly classified as CL/CH/ML/MH or OH depending on the location in the bay. Bay Mud
was deposited underwater. Figure 1 shows Corps interpretation of the bay mud thickness for the
project area. Along the edges of the deposit, the upper few feet (1-3 feet) has been observed to have
slightly less compressibility, higher strength and higher over consolidation ratios, due to some
desiccation drying of the soil during tidal cycles. This upper layer is commonly identified as Bay Mud
“crust”.

It is anticipated that the primary settlement concern for the project will be Bay Mud primary
consolidation due to construction of earth or other structures on the Bay Mud. Consolidation



settlement has complex soil mechanics that depends on the soil permeability, stress history, applied
loads, existing loads, load geometry and other factors. The discussion below is intended to be general
and detailed enough in nature to have suitable confidence in consolidation estimation for feasibility
level design and cost comparisons, however more detailed settlement calculations are likely to be
required once more refined designs are developed.

Three graphs estimating earthwork settlement are presented below. Several key assumptions were
made in the analysis, as follows.

e Bay Mud is normally consolidated under the existing loads, and that all settlement due to
existing loads is complete.

e The upper 2 feet of Bay Mud is over consolidated, with an over consolidation ratio (OCR) of 2.

e Bay Mud will generally remain in-place beneath new construction

e Bay Mud has a virgin compression index (strain based) of 0.32

e Bay Mud has a recompression index (strain based) of 0.03.

o New levees will have a crest width of 16 feet and 3:1 (H:V) side slopes on both landside and
waterside of the levees (note that this may be different based on additional stability and
seepage analysis).

e New fill will have a total unit weight of 125 pounds per cubic foot

e Existing levee fills are assumed to have a total unit weight of 115 pounds per cubic foot.

e Bay Mud crust has a total unit weight of 100 pounds per cubic foot

e Normally consolidated bay mud has a total unit weight of 97 pounds per cubic foot

e Bay Mud is 100 percent saturated at all depths

Graph 1 shows the estimated Bay Mud consolidation settlement for a large mass fill area, such as may
be required for very wide environmental island construction, unusually large levees, and other large fill
areas.

Graph 2 shows the estimated Bay Mud consolidation settlement for levees constructed directly on Bay
Mud (no existing fills present). Settlements will be reduced if new levees can be constructed along the
same alignment as existing levee fill alignments. Conceptual sketches provided by the SCVWD have
indicated that some of the alternatives are proposed along the same alignment as existing levee fills.
Settlement potential is lower if levee alignments are constructed along existing alignments. On an initial
estimating basis, the design grade change should be the difference between levee crest elevations (new
— existing) to estimate settlement, if the center lines of the levee crest are collinear.

e .




To use Charts 1 and 2 below an iterative process is required, such that;
Fill thickness — settlement = design change in grade
For example: if the existing elevation = 0 feet
Design elevation = 10 feet
From Chart 1, for a Bay Mud thickness of 20 feet the solution would be about 15 feet of fill

15 feet of fill - ~ 5 feet of settlement = design elevation of 10 feet.

LANN MASS

30

- 35 40

T
|
|
|
|
|
|
|

—0—75 feet of Bay Mud

=
@
<
® 20 :
5 == 10 Feet of Bay Mud
E
z 15 =e=15 Feet of Bay Mud
2 =3e=20 feet of Bay Mud
«
5 === 25 feet of Bay Mud
@ 10
% =830 feet of Bay Mud
= : =35 feet of Bay Mud
5 -
I «===40 feet of Bay Mud
|
|
0F | |

0 2 4 6 8 10 12

Estimated Primary Consolidation Settlement (feet)

Graph 1. Estimated Bay Mud Consolidation Settlement for Large Areal Fills




LEVEES o RAY Mud

‘ * I Thickness of Bay Mud (feet)
| ! ! |
E 2 | 5] 10 15 |20 25 30 35 40
° V4 —4—5 feet of Bay Mud
g 15 1 ={i—10 Feet of Bay Mud
: § ‘ | —#&—15 Feet of Bay Mud
z ' ! =>=20 feet of Bay Mud
g = ’ ; == 25 feet of Bay Mud
:zf \ L , =®-30 feet of Bay Mud
:E B } i ‘ =35 feet of Bay Mud
1- ‘ 40 feet of Bay Mud
o i= ! L]

0 2 4 6 8 10

Estimated Primary Consolidation Settlement (feet)

Graph 2. Estimated Bay Mud Consolidation Settlement at Center of Crest for Levees with 3:1 (H:V)
Slopes

Task 2. Consolidation Rates

Graph 3 and Table 1, present the estimated time for 50 percent and 90 percent consolidation for various
Bay Mud thicknesses. Assumptions in the time rate consolidation include the assumption that double
drainage will occur and that the coefficient of consolidation for the bay mud is 8 ft*/yr. The time for
consolidation is relatively short (less that 1 year for 90 percent consolidation) for thin bay mud
thicknesses (5 feet or less). If it is desired to reduce the time for consolidation, which may be especially
important if the required fill cannot be place at one time due to foundation and bearing capacity
limitations of the Bay Mud, vertical drains can be installed. Typically vertical drains extend the entire
thickness of the bay mud and are spaced on 2 to 6 foot centers depending on the drain material, and the
project settlement time constraints. Additionally, surcharge fills can be placed to further reduce the
time line in some situations. Vertical drains will allow the dissipation of construction pore pressures
over months instead of years, which will allow additional fill stages to be placed in months rather than
waiting years.
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Graph 3. Estimated Consolidation Rates for Bay Mud

Table 1. Estimated Consolidation Rates for Bay Mud

Bay Mud Time for 50% Time for 90%
Thickness consolidation consolidation

(feet) (years) (years)
5 0.2 0.7
10 0.7 2.6
15 15 6.0
20 25 11.0
25 4.0 16.0
30 6.0 25.0
35 8.0 33.0
40 10.0 40.0

Task 3. Estimated Maximum Fill Thickness that Can Be Placed at One Time

Because the underlying Bay Mud for the project area is weak and slowly draining the weak Bay Mud will
only support limited fill thicknesses without being overstressed. Overfilling Bay Mud will cause slope
instability and bearing failures. Filling to design grades may be required in stages to allow for pore
pressure dissipation before each new stress is applied. Overfilling on bay mud is a well documented
phenomenon and should be carefully considered in design and construction activities. In addition to
new structures, construction activities that may include stockpiles, heavy equipment, or excavations
should be carefully planned do avoid overstressing the Bay Mud. Piezometric monitoring bay mud pore
pressures in fill areas during construction is recommended, to determine when pore pressures have
dissipated enough to allow additional filling. Table 2, below includes estimated allowable first filling
thicknesses for various fill side slopes, of 3:1(H:V) to 5:1 (H:V). In areas where fills are planned where
previously placed fills were/are located, allowable fill heights will be somewhat higher. The



recommendations below are based on allowable end-of-construction (undrained loading) factors of
safety of 1.3. Bay Mud was assumed to have an undrained strength ratio of 0.32 (S,/0’) for the normally
consolidated bay mud and 500 psf for the upper 2 feet (Bay Mud “crust”). Fill was assumed to have a
unit weight of 125 pounds per cubic foot and an undrained shear strength of 800 psf.

From the analysis it appears that where bay mud is shallow (about 5 feet or less) all of the required fill
can be placed in one stage. However, for areas of the project with more than 5 feet of Bay Mud, fill will
need to be placed in stages for significant grade changes. It is assumed that undrained (end-of-
construction) conditions will control slope designs, and that rapid drawdown and seepage loading will
be satisfactory if end-of-construction factors of safety exceed 1.3. Additional fill stages may not be able
to include as much fill thickness as the first stage, and will require careful planning.

Table 2. Estimated Fill Thickness Placement Limits for first fill stage for 3:1 to 5:1 Slopes on 5 to 40
feet of Bay Mud

Bay Mud Side Slope of Fill (H:V)
Thickness (ft) [ 31 4:1 5:1
5 —> | 20 feet 20 feet 20 feet
10 —=> | 11 feet 11 feet 16 feet
15 > ] 9 feet { 10 feet 14 feet
20 e 9 feet 10 feet 12 feet
40 8 feet 10 feet 12 feet

Task 4. Levee Material Specifications

Almost any soil can be used in the construction of levees, if the levee is properly designed for the fill
used. In general, it is anticipated that the only on-site available borrow would be Bay Mud. Bay Mud
would require significant processing (aeration, mixing, and possible chemical treatment) before it would
be practical to use as a levee fill, additionally it may not meet levee fill specifications that reflect local
engineering practice. In general levee fill that meet the following specifications is preferred. It is
anticipated that fill materials meeting the following specifications will be available at a number of
nearby quarries or construction sites. If material meeting the following specifications is not available,
revisions to specifications is likely to be possible to avoid excessively long haul distances, although levee
designs may require some revision to accommodate different specifications.

1) USCS soil types: CL, SC, or GC

2) At least 50 percent passing the number 200 sieve

3) Atleast 75 percent passing the No.4 sieve

4) 100 percent less than 4 inches in greatest dimension
5) No more than 15 percent larger than 2 % inches.

6) Plasticity Index of 10 to 20

7) Liquid Limit less than 40

8) Free of organic content



9) Non-dispersive clay minerals

10) Low hydraulic conductivity (less that 10 cm/sec)
11) Minimum undrained shear strength of 800 psf

12) Minimum effective friction angle of 32 degrees

13) Fill should be clean of environmental contaminants

Task 5. Discussion of Geotechnical Aspects of Proposed Cross Sections

The Santa Clara Valley Water District has performed some initial design in order to estimate costs of
various levee alternatives. Figures 2 and 3 show several possible levee alignments and a typical levee
cross section that the SCYWD has provided in alternative planning and discussion. USACE understands
that detailed refined design has not occurred, and the provided designs are a starting point for
discussion.

A brief discussion of the geotechnical considerations for each proposed alignment is presented below.
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Figure 2. Alighments of Possible Flood Damage Reduction alternatives
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Figure 3. Typical Cross Sections

Proposed alignment Line E-2

e Bay Mud thickness is anticipated to be on the order of 20 feet. Excavation to deeper stiff soil
would be very expensive and require very significant dewatering and soil disposal costs.
Excavating to deep soil would reduce settlement and stability problem potential.

e Itis anticipated that construction directly on Bay Mud with vertical drains and staged
construction would be more practical.

e Total fill grade change would be about 13 feet, which would require a fill thickness on the order
of 19 feet. This would require at least two fill stages to construct.

e There does not appear to be significant geotechnical value (perhaps there is a vegetation benefit
to a bay mud levee surface?) to the 2-foot bay mud blanket on either side of the levee. This
detail would add a construction difficulty.

e The slope designs appear to have included some thought that the relatively flat configuration,
with slope benches would allow construction in a single stage, however it is not anticipated that
in the current alignments single stage fill placement would be possible. However, if two stages
of earthwork are performed steeper slopes may be practical.



If low permeability fills are used seepage concerns are not anticipated. In order to add seepage
performance reliability, a landside toe drain would add both stability and seepage performance
reliability.

Drainage features (conduits crossing from landside to bay) would need to have appropriate pipe
bedding, joint flexibility and camber.

Proposed tide gate alignment Line A-2

Bay Mud thickness is anticipated to be on the order of 20 feet. Excavation to deeper stiff soil
would be very expensive and require very significant dewatering and soil disposal costs.
Excavating to deep soil would reduce settlement and stability problem potential.

It is anticipated that construction directly on Bay Mud with vertical drains and staged
construction would be more practical.

Total fill grade change would be about 13 feet, which would require a fill thickness on the aorder
of 19 feet. This would require at least two fill stages to construct.

There does not appear to be significant geotechnical value (perhaps there is a vegetation benefit
to a bay mud levee surface?) to the 2-foot bay mud blanket on either side of the levee. This
detail would add a construction difficulty.

The slope designs appear to have included some thought that the relatively flat configuration,
with slope benches would allow construction in a single stage, however it is not anticipated that
in the current alignments single stage fill placement would be possible. However, if two stages
of earthwork are performed steeper slopes may be practical.

If low permeability fills are used seepage concerns are not anticipated. In order to add seepage
performance reliability, a landside toe drain would add both stability and seepage performance
reliability.

Conduits would need to have appropriate pipe bedding, joint flexibility and camber. Possibly
filling would be required first, with construction of gates, post levee settlement.

Recommend consideration of concrete structure supported on deep foundations.

Differential settlement will need to be considered at gate/levee joint due to differing stress
histories.

Proposed AE and AW alignments

Differing foundations will lead to differential settlement along each alignment. Design should
account for this.

There does not appear to be significant geotechnical value (perhaps there is a vegetation benefit
to a bay mud levee surface?) to the 2-foot bay mud blanket on either side of the levee. This
detail would add a construction difficulty.

Practically, construction of thin slope wedges is very difficult. Consider how the construction
benching and compaction into the existing levee will be performed in earthwork estimates.
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